Multiple mechanisms induce ectopic expression of LYL1 in subsets of T-ALL cell lines.
Basic helix-loop-helix (bHLH) transcription factors are essential for lymphocytic differentiation. Here, we have analyzed the complete bHLH family in T-cell acute lymphoblastic leukemia cell lines by expression profiling. Differential expression was detected for BHLHB2, HES1, HES4, HEY1, ID1, ID2, ID3, LYL1 and TAL1, highlighting dysregulation of family members with inhibitory activity. Subsequently we focused on the mechanisms responsible for aberrant expression of LYL1 in comparison to TAL1. Quantitative genomic PCR indicated microdeletions upstream of both, TAL1 and LYL1, targeting STIL/SIL and TRMT1, respectively. Additionally, one LYL1-expressing cell line exhibited amplification of TRMT1. While deletion of STIL correlated with expression of the STIL-TAL1 fusion transcript, no TRMT-LYL1 fusion transcripts were detected in parallel with genomic rearrangements thereof. Sequence analysis of the LYL1 promoter region revealed potential binding sites for transcription factors HOXA10, LMO2 and NKX2-5. Overexpression analysis, reporter gene assays and chromatin immuno-precipitation confirmed their activating impact on LYL1 expression. In conclusion, we identified multiple mechanisms which activate LYL1 in leukemic cells, including structural genomic alterations, namely microdeletion or amplification, together with the involvement of prominent oncogenic transcription factors.